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USE OF AN ISOLATING GAS IN CONTINUOUS HOT DIP COATING 

The invention concerns a method for suppressing the 
evaporation of zinc during the hot dip coating of steel strip 
with zinc or zinc alloys. 

In the continuous hot dip coating of metal strip, 
especially the hot dip galvanizing of metal strip, the effect of 
sublimation of the coating metal occurs. This is especially 
critical, since sublimation also occurs in the furnace chamber 
of the preceding strip annealing and surface activation. A 
hydrogen/nitrogen atmosphere is usually present in this system. 
The sublimate moves back in the opposite direction from the 
direction of strip travel and is deposited in relatively cold 
places in the furnace. This effect is promoted by the presence 
of hydrogen. The effect is well known and with increasing 
sublimate formation leads to surface defects of the metal strip 
to be coated. 
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It is known from the state of the art that the addition of 
moisture or of carbon monoxide /dioxide can permanently inhibit 
•and even suppress the sublimation effect. 

In this regard, the document DE 44 00 886 C2 describes a 
method for suppressing zinc evaporation during hot dip coating 
of steel strip with zinc or zinc alloys, in which, in a run-in 
area, the steel strip is under a protective atmosphere that 
consists of a mixture of an inert gas with hydrogen and/or 
carbon monoxide as reducing gases and, in addition, carbon 
dioxide. The protective gas atmosphere should contain up to 2 0 
vol.% of hydrogen and up to 10 vol.% of carbon monoxide, or 0.05 
to 8 vol.% of C0 2 should be mixed with the protective gas 
atmosphere . 

The document EP 0 172 681 Bl describes a method for 
suppressing the formation of zinc vapors in a continuous process 
for. the hot dip coating of an iron-based metal strip with zinc 
or zinc alloys, in which the strip is enclosed in a run-in area. 
Water vapor is introduced into this run-in area to maintain an 
atmosphere that oxidizes the zinc vapors but does not oxidize 
the iron strip and contains at least 2 64 ppm of water vapor and 
at least 1 vol.% of hydrogen. The atmosphere in the run-in area 
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should more preferably contain 1-8 vol.% of hydrogen and 3 00- 
4,500 vol.ppm of water vapor, and the mixture is adjusted with 
'an inert gas, e.g., nitrogen. 

However, the gases or gas mixtures used in the state of the 
art also cause oxidation of the surface of the metal strip, 
which makes it more difficult to produce coatings with no 
defects. This problem, especially in the presence of moisture, 
is sufficiently well known in the production of hot dip 
galvanized metal strip. 

The invention is based on the recognition that the amount 
of sublimate formation is affected by the turbulence of the gas 
above the surface of the metal strip and by its thermal 
conductivity. The problem, therefore, is to find a gas that has 
poor thermal conductivity and accumulates above the metal bath 
and thus eliminates turbulence. 

Based on this recognition, the objective of the invention 
is to suppress the formation of sublimate and to ensure defect - 
free coating independently of the supplied amount of sublimate- 
preventing gas . 

To achieve this objective, it is proposed that a gas or gas 
mixture be present above the metal bath as an isolating gas, 



which has poor thermal conductivity and the property of being 
capable of reducing or eliminating turbulence of the gas or gas 
mixture above the surface of the metal bath. Besides the gases 
specified above, such as carbon dioxide and water vapor 
(moisture), this can be accomplished with a noble gas, e.g., 
argon, as an isolating gas that has both properties. The 
advantage of argon is that it has both a high density (low 
turbulence) and lower thermal conductivity than the nitrogen 
that is otherwise used. In addition, as a noble gas, it is 
nonoxidizing. The use of the following gases as isolating gases 
is also possible: butane, krypton, propane, sulfur dioxide, 
hydrogen sulfide, xenon, and other gases, such as acetylene, 
arsine, boron trichloride, boron trifluoride, butene, 
dichlorosilane, disilane, ethylene oxide, tetraf luoromethane, 
monochlorodif luoromethane , trif luoromethane , hexaf luoroethane , 
tetraf luoroethene, isobutane, nitrogen dioxide, nitrogen 
trifluoride, nitric oxide, phosphine, propylene, silane, silicon 
tetraf luoride, silicon tetrachloride, sulfur hexaf luoride, 
sulfur tetraf luoride, and tungsten hexaf luoride . The 
aforementioned gases can also be combined to form a gas mixture, 
with or without argon, for use as the isolating gas, as long as 



this gas mixture satisfies the conditions of the invention. 

The invention is illustrated schematically in Figure 1. It 
' is evident from the drawing that one of the specified gases, 
e.g., argon, is used in such a way that large amounts of gas for 
injection into the furnace snout 1 are not required during 
normal operation. The furnace snout 1, through which the metal 
strip 3 to be coated is guided, is obliquely immersed in the 
metal bath 2 within the coating tank 6 . The metal strip 3 
enters the metal bath or coating bath 2, is deflected -by the 
deflecting roller 7, and emerges from the metal bath at 8. 
Stripping jets 9 are installed above the point of emergence. In 
the furnace snout 1, above the metal bath, there is a layer of 
isolating gas, e.g., argon, which serves as an isolating gas 
between the surface of the metal bath 2 and the customarily used 
gas mixture 5, which consists of nitrogen and hydrogen. The use 
of an isolating gas greatly reduces or completely eliminates 
zinc sublimation in continuous hot dip coating. 
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